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1 <110> APPLICANT: Universite de Liege 

2 <120> TITLE OF INVENTION: Cold-active beta galactosidase , the process for its 

3 preparation and the use thereof 

4 <130> FILE REFERENCE: Beta-gal' 

5 <140> CURRENT APPLICATION NUMBER: US/10/803,055 

6 <141> CURRENT FILING DATE: 2004-03-18 

7 <150> PRIOR APPLICATION NUMBER: US/09/501,136 

8 <151> PRIOR FILING DATE: 2000-02-09 

9 <160> NUMBER OF SEQ ID NOS : 2 

10 <170> SOFTWARE: Patentln Ver. 2.1 

12 <210> SEQ ID NO: 1 

13 <211> LENGTH: 3171 

14 <212> TYPE: DNA 

15 <213> ORGANISM: Pseudoal teromonas haloplanktis 

16 <400> SEQUENCE: 1 



17 tagctatatt tagcgccatt ataattgccc gtttatgcaa caggaataaa catgacctct 60 

18 ttacagcaca taattaatcg tcgcgattgg gaaaatccaa ttacagtaca agttaatcaa 12 0 

19 gtaaaagcac atagcccact taacggcttt aaaacaattg aagacgcccg tgaaaataca 18 0 

20 cagtcgcaga agaaaagttt aaacgggcag tgggatttta aattatttga taagcccgaa 240 

21 gcggtcgatg agtcgttatt gtatgagaag ataagtaaag agctaagcgg cgactggcaa 3 00 

22 agtattactg tgccttctaa ctggcaacta cacggctttg ataaacccat ttactgtaat 360 

23 gttaaatacc catttgcagt aaacccgcca tttgtaccaa gcgataaccc tactggttgt 420 

24 taccgcactg aatttacaat cacacctgag cagttaacgc agcgtaacca tataattttt 480 

25 gaaggcgtta actcggcttt tcatctttgg tgtaacgggc agtgggtggg gtattcacaa 540 

26 gatagccgct taccgagcga atttgattta agtgagcttt tagttgtcgg tactaaccgt 600 

27 attgccgtta tggttattcg ttggagtgat ggcagttatt tagaagatca ggatatgtgg 660 

28 tggctaagcg gtatttttcg cgatgttaac ttacttacaa aaccgcaaag ccaaatacgc 720 

29 gatgtgttta taacccccga tttagacgct tgctatcgcg atgcaacgct acatataaaa 780 

30 actgcgataa atgcgccaaa taactaccaa gtagcagtac agatttttga tggtaaaaca 840 

31 tcactgtgcg agccgaaaat tcaaagcact aacaataaac gtgttgatga aaaagggggg 900 

32 tggagcgatg tcgtatttca aacaatagca atacgaagcc ctaaaaagtg gaccgccgaa 960 

33 acgccgtact tatatcgttg cgtagtaagc ctgcttgatg aacaaggcaa tacagtcgac 1020 

34 gttgaagcct ataacattgg ttttagaaaa gtagaaatgc ttaacgggca gctgtgtgta 1080 

35 aatggcaaac cgttacttat acggggtgtt aaccgacacg aacatcaccc agaaaacggc 1140 

36 catgctgtta gcactgccga tatgattgaa gatattaagc tgatgaagca aaataacttt 1200 

37 aatgccgtac gtacagctca ttaccctaac catccacttt tttacgagct atgtgacgag 1260 
3 8 ctaggtttat acgtggttga tgaagcgaat atagaaaccc atggcatgtt tcctatgggg 1320 

39 cgtttagcaa gcgatccgct atgggcaggt gcatttatgt cgcgttatac gcaaatggtt 1380 

40 gagcgcgata aaaaccacgc ctcaattatt atttggtcac ttggaaacga atgcgggcac 1440 

41 ggcgcaaatc atgatgctat gtatggctgg tcaaaaagct ttgacccttc tcgcccagtg 1500 

42 caatacgagg gcggcggtgc aaacacgaca gctaccgata ttatttgccc aatgtactcc 1560 

43 cgtgtagata ccgatattaa agacgatgcg gtacctaagt attcaattaa aaaatggctg 1620 

44 agcttaccgg gtgaaactcg tccacttatt ttatgtgagt acgcccatgc tatgggtaat 1680 
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74 


<213> 
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<220> 
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<222> 
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<220> 


79 


<221> 
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<220> 
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<221> 
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84 


<220> 
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<221> 
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88 


<221> 
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<220> 
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<221> 


92 


<222> 


93 


<400> 


94 





agcttaggta gctttgacga ttactggcag gcatttagag 
ggctttattt gggattgggt agatcaaggt ttatctaaaa 
tattgggctt acggcggcga ctttggtgat gaactaaacg 
ggcttattgt tcccggatcg tacaccgcat cctagcctat 
caacatttac aatttacact gcgcgagcaa aatcaaaatc 
attgatgtat ttagcgatta cgtatttagg cacaccgata 
ttaatacaaa atggcgtgtg tgttgagcaa ggcgaaatgg 
agtacgcaca ctttaaccat taaaactaaa acagcgtttg 
cttaatttag atgtagcact aattaacgac tcacactttg 
gattcagaac agtttaagct tataaatagt aataatttaa 
gctacagaga aaagcgttat aagtgttaat gaaaccgact 
aatacattta aacttgtttt taatcaacaa tcaggactta 
gatacacagg ttattagtag cccactggtt gataactttt 
gacattggtg taagcgaagt ggacaaccta gaccctaatg 
cgcgcaggta tagggcaatg gcagcgcaca tgtagctcaa 
gttgatgtcc gtattacttg tgtatttaat tacgaattta 
acacagtggc tatatacgct caataataca ggtactatta 
ttaaacgaca ccctaccacc aatgccgcga atagggttaa 
agcgatacaa aagtaaactg gctagggtta ggtccttttg 
tccgctgcac gttttggtta ttacagcttg agcttaaatg 
ttcccaactg ataacggtct gcgtagcgat tgccaattac 
gtgactggcg cgtttttgtt tgccgccagt gagtattcgc 
aaacacacta acgaactaat tgctgatgat tgcattcatg 
at 999 t 9 ta .9 gtggcgatga ttcgtggagt ccaagtaccc 
caaaaaaatt ataattactc gcttacactt actgggggga 
SEQ ID NO: 2 
LENGTH: 103 9 
TYPE: PRT 

ORGANISM: Pseudoal teromonas haloplanktis 
FEATURE : 

NAME /KEY : ACT SITE 



aatacccacg 
ttgacgagaa 
accgccagtt 
ttgaagctaa 
aaaaccaaaa 
acgaaaaact 
cacttaatat 
agcatggtgc 
caaacgctaa 
acagtaaatc 
cccacctaag 
tagagcagtg 
atcgtgcccc 
catgggaagc 
tcaatgctgt 
atggcgtgct 
gcttaaatgt 
gtacaacgat 
aaaactaccc 
agctatatac 
tgagcattaa 
aaaatatgct 
tacatattga 
ataaagagta 
ttacaactta 



gctgcaaggc 
cggcaagcat 
ttgtataaac 
atacagccag 
ccaatacagc 
cgtttggcaa 
tgctccgcaa 
gcaatattac 
tcacgttatg 
atttgcatca 
tattgaaaac 
gttacaagac 
acttgataac 
acgctggtcg 
gcaatcaagc 
acaagcacaa 
tgatgtgaac 
taacaagcaa 
agatcgtaaa 
accgtatata 
taacttaatc 
aacgcaagct 
tcatcaacat 
tttattagag 
a 



1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3171 



LOCATION: 
FEATURE : 
NAME /KEY: 
LOCATION: 
FEATURE : 
NAME /KEY: 
LOCATION: 
FEATURE : 
NAME /KEY: 
LOCATION: 
FEATURE : 
NAME /KEY: 
LOCATION: 
FEATURE : 
NAME /KEY: 
LOCATION: 
SEQUENCE : 



(460) 

ACT_SITE 
(501) 

ACT_SITE 
(502) 

ACTJSITE 
(536) 

SIMILAR 
(533) . . (543) 

SIMILAR 
(455) . . (460) 
2 



Met Thr Ser Leu Gin His lie lie Asn Arg Arg Asp Trp Glu Asn Pro 
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lie Thr Val Gin Val Asn Gin Val Lys Ala His Ser Pro Leu Asn Gly 


97 








20 










25 










30 






98 


Phe Lys Thr lie Glu Asp Ala Arg Glu Asn Thr Gin Ser Gin Lys Lys 


99 
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40 










45 








100 


Ser 


Leu 


Asn 


Gly 


Gin 


Trp 


Asp 


Phe 


Lys 


Leu 


Phe 


Asp 


Lys 


Pro 


Glu 


Ala 


101 




50 










55 










60 
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Val 


Asp 


Glu 


Ser 


Leu 


Leu 


Tyr 


Glu 


Lys 


He 


Ser 


Lys 


Glu 


Leu 


Ser 


Gly 


103 


65 










70 










75 










80 
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Asp 


Trp 


Gin 


Ser 


He 


Thr 


Val 


Pro 


Ser 


Asn 


Trp 


Gin 


Leu 


His 


Gly 


Phe 


105 










85 










90 










95 
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Asp 


Lys 


Pro 


He 


Tyr 


Cys 


Asn 


Val 


Lys 


Tyr 


Pro 


Phe 


Ala 


Val 


Asn 


Pro 


107 








100 










105 










110 






108 


Pro 


Phe 


Val 


Pro 


Ser 


Asp 


Asn 


Pro 


Thr 


Gly 
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Tyr 


Arq 


Thr 


Glu 


Phe 


109 






115 










120 










125 








110 


Thr 


lie 


Thr 


Pro 


Glu 


Gin 


Leu 


Thr 


Gin 


Arq' 


Asn 


His 


He 


He 


Phe 


Glu 


111 




130 










135 










140 










112 


Gly 


Val 


Asn 


Ser 


Ala 


Phe 


His 


Leu 


Trp 


Cys 


Asn 


Gly 


Gin 


Trp 


Val 


Gly 


113 


145 










150 










155 










160 


114 


Tvr 


Ser 


Gin 


Asp 


Ser 


Arg 


Leu 


Pro 


Ser 


Glu 


Phe 


Asp 


Leu 


Ser 


Glu 


Leu 


115 










165 










170 










175 




116 


Leu 


Val 


Val 


Gly 


Thr 


Asn 


Arq 


He 


Ala 


Val 


Met 


Val 


He 


Arg 


Trp 


Ser 


117 








180 










185 










190 






118 


Asp 


Gly 


Ser 


Tyr 


Leu 


Glu 


Asp 


Gin 


Asp 


Met 


Trp 


Trp 


Leu 


Ser 


Gly 


He 


119 






195 










200 










205 








120 


Phe 


Arq 


Asp 


Val 


Asn 


Leu 


Leu 


Thr 


Lys 


Pro 


Gin 


Ser 


Gin 


He 


Arg 


Asp 


121 




210 










215 










220 










122 


Val 


Phe 


He 


Thr 


Pro 


Asp 


Leu 


Asp 


Ala 


Cys 


Tyr 


Arq 


Asp 


Ala 


Thr 


Leu 


123 


225 










230 










235 










240 
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His 


He 


Lys 
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Ala 


lie 


Asn 


Ala 


Pro 


Asn 


Asn 


Tyr 


Gin 


Val 


Ala 


Val 


125 










245 










250 










255 




126 


Gin 


He 
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Lys 


Thr 


Ser 


Leu 
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Glu 


Pro 


Lys 


He 


Gin 


Ser 


127 
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Val 
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Trp 
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Val 


Val 
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Val 
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139 
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140 
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Met 


He 


Glu 


Asp 


He 
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Leu 


Met 


Lys 
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Asn 


Phe 


Asn 


141 
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Val 
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Pro 
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His 


Pro 
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Cys 


Asp 
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Val 
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He 


Glu 
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His 


Gly 


Met 


Phe 


Pro 


Met 


Gly 


Arg 
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Trp 


Ala 
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148 


Gly 


Ala 


Phe 


Met 


Ser 


Arg 


Tyr 
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Met 


Val 
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Arg 
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Lys 
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149 
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440 










445 








150 


His 


Ala 


Ser 


He 


He 


He 


Trp 


Ser 


Leu 


Gly 


Asn 


Glu 


Cys 


Gly 


His 


Gly 


151 




450 










455 










460 










152 


Ala 


Asn 


His 


Asp 


Ala 


Met 


Tyr 


Gly 


Trp 


Ser 


Lys 


Ser 


Phe 


Asp 


Pro 


Ser 


153 


465 










470 










475 










480 


154 


Arg 


Pro 


Val 


Gin 


Tyr 


Glu 


Gly 


Gly 


Gly 


Ala 


Asn 


Thr 


Thr 


Ala 


Thr 


Asp 


155 










485 










490 










495 




156 


He 


He 


Cys 


Pro 


Met 


Tyr 


Ser 


Arg 


Val 


Asp 


Thr 


Asp 


He 


Lys 


Asp 


Asp 


157 








500 










505 










510 






158 


Ala 


Val 


Pro 


Lys 


Tyr 


Ser 


He 


Lys 


Lys 


Trp 


Leu 


Ser 


Leu 


Pro 


Gly 


Glu 


159 






515 










520 










525 








160 


Thr 


Arg 


Pro 


Leu 


He 


Leu 


Cys 


Glu 


Tyr 


Ala 


His 


Ala 


Met 


Gly 


Asn 


Ser 


161 




530 










535 










540 










162 


Leu 


Gly 


Ser 


Phe 


Asp 


Asp 


Tyr 


Trp 


Gin 


Ala 


Phe 


Arg 


Glu 


Tyr 


Pro 


Arg 


163 


545 










550 










555 










560 


164 


Leu 


Gin 


Gly 


Gly 


Phe 


He 


Trp 


Asp 


Trp 


Val 


Asp 


Gin 


Gly 


Leu 


Ser 


Lys 


165 










565 










570 










575 




166 


He 


Asp 


Glu 


Asn 


Gly 


Lys 


His 


Tyr 


Trp 


Ala 


Tyr 


Gly 


Gly 


Asp 


Phe 


Gly 


167 








580 
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168 


Asp 


Glu 


Leu 


Asn 
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Arg 


Gin 


Phe 
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He 


Asn 


Gly 


Leu 
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Phe 


Pro 
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Asp 


Arg 
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Pro 


His 


Pro 


Ser 


Leu 


Phe 


Glu 


Ala 
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Tyr 


Ser 


Gin 


Gin 
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610 
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172 


His 


Leu 


Gin 


Phe 


Thr 


Leu 


Arg 


Glu 


Gin 


Asn 


Gin 


Asn 


Gin 


Asn 


Gin 


Asn 


173 


625 
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Tyr 


Ser 


He 


Asp 


Val 


Phe 


Ser 


Asp 


Tyr 


Val 


Phe 


Arg 


His 


Thr 


Asp 


175 










645 










650 
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176 
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Glu 


Lys 


Leu 


Val 


Trp 


Gin 


Leu 


He 


Gin 


Asn 


Gly 


Val 


Cys 


Val 


Glu 


177 








660 










665 










670 






178 


Gin 


Gly 


Glu 


Met 


Ala 


Leu 


Asn 


He 


Ala 


Pro 


Gin 


Ser 


Thr 


His 


Thr 


Leu 


179 






675 










680 










685 








180 


Thr 


He 


Lys 


Thr 


Lys 


Thr 


Ala 


Phe 


Glu 


His 


Gly 


Ala 


Gin 


Tyr 


Tyr 


Leu 


181 




690 










695 










700 










182 


Asn 


Leu 


Asp 


Val 


Ala 


Leu 


He 


Asn 


Asp 


Ser 


His 


Phe 


Ala 


Asn 


Ala 


Asn 


183 


705 










710 










715 










720 


184, 


His 


Val 


Met 


Asp 


Ser 


Glu 


Gin 


Phe 


Lys 


Leu 


He 


Asn 


Ser 


Asn 


Asn 


Leu 


185 










725 










730 










735 




186 


Asn 


Ser 


Lys 


Ser 


Phe 


Ala 


Ser 


Ala 


Thr 


Glu 


Lys 


Ser 


Val 


He 


Ser 


Val 


187 








740 










745 










750 






188 


Asn 


Glu 


Thr 


Asp 


Ser 


His 


Leu 


Ser 


He 


Glu 
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Asn 


Thr 


Phe 
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Leu 
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755 










760 










765 
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Val 


Phe 


Asn 


Gin 


Gin 


Ser 


Gly 


Leu 


He 


Glu 


Gin 


Trp 


Leu 


Gin 


Asp 


Asp 
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770 
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780 
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Val 
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Ser 


Ser 


Pro 


Leu 


Val 
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Phe 


Tyr 


Arg 


Ala 


Pro 
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193 
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800 
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Leu 


Asp 


Asn Asp 


He 


Gly 


Val 


Ser 


Glu 


Val 


Asp 


Asn 


Leu Asp 


Pro Asn 


195 










805 










810 








815 


196 


Ala 


Trp 


Glu 


Ala 


Arg 


Trp 


Ser 


Arg 


Ala 


Gly 


He 


Gly 


Gin Trp Gin Arg 


197 








820 










825 








830 




198 


Thr 


Cys 


Ser 


Ser 


He 


Asn 


Ala 


Val 


Gin 


Ser 


Ser 


Val 


Asp Val 


Arg He 


199 






835 










840 










845 




200 


Thr 


Cys 


Val 


Phe 


Asn 


Tyr 


Glu 


Phe Asn Gly 


Val 


Leu 


Gin Ala 


Gin Thr 


201 




850 










855 










860 






202 


Gin 


Trp 


Leu 


Tyr 


Thr 


Leu 


Asn 


Asn Thr Gly 


Thr 


He 


Ser Leu 


Asn Val 


203 


865 










870 










875 






880 


204 


Asp 


Val 


Asn 


Leu 


Asn 


Asp 


Thr 


Leu 


Pro 


Pro 


Met 


Pro 


Arg He 


Gly Leu 


205 










885 










890 








895 


206 


Ser 


Thr 


Thr 


He 


Asn 


Lys 


Gin 


Ser 


Asp 


Thr 


Lys 


Val 


Asn Trp Leu Gly 


207 








900 










905 








910 




208 


Leu 


Gly 


Pro 


Phe 


Glu 


Asn 


Tyr 


Pro 


Asp Arg 


Lys 


Ser 


Ala Ala Arg Phe 


209 






915 










920 










925 




210 


Gly 


Tyr 


Tyr 


Ser 


Leu 


Ser 


Leu 


Asn 


Glu 


Leu 


Tyr 


Thr 


Pro Tyr 


He Phe 


211 




930 










935 










940 






212 


Pro 


Thr 


Asp Asn Gly Leu 


Arg 


Ser 


Asp 


Cys 


Gin 


Leu 


Leu Ser 


He Asn 


213 


945 










950 










955 






960 


214 
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Leu 


He 


Val 


Thr Gly 


Ala 


Phe 


Leu 


Phe 


Ala 


Ala 


Ser Glu 


Tyr Ser 


215 
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970 
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216 
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Asn 


Met 


Leu 


Thr 


Gin 


Ala 
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His 


Thr 


Asn 


Glu 


Leu He 


Ala Asp 


217 








980 










985 








990 




218 


Asp 


Cys 


He 


His 


Val 


His 


He 


Asp 


His 


Gin 


His 


Met 


Gly Val 


Gly Gly 


219 






995 








1000 








1005 




220 


Asp 


Asp 
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